Big data refers to technology for storing, converting, transmitting, and analyzing large quantities of structured or unstructured data, which may be dynamic and diversified d, for the purpose of social or commercial applications. Big data applications need to be able to undertake high-complexity and real-time analysis of vast amounts of data to help users make decision within the shortest possible timeframe. As a result, big data technology and the related industry are becoming ever more important. However, the scope, development trends, and possible strategy of big data industry have not been clearly addressed so far. To fill this gap, this paper presents a comprehensive assessment of the development trends and a systematic planning of business strategy in big data industry. The study utilizes nominal group technique (NGT), in-depth interviews, and focus group discussions among industry professionals. The research framework includes defining industry scope, assessing business environment by SWOT analysis, forecasting production value and growing trend, and outlining strategy for the emerging big data industry. The results provide a practical reference for vendors interested in entering the emerging big data market. INTRODUCTION Big data comes mainly from enterprise operational data warehouses, cloud computing data centers, shared information on social network websites and intelligent sensor networks. Taiwan is currently in a cloud computing data center expansion phase. Big data access and analysis is the critical technology application for cloud computing data centers (Agrawal et al., 2011; Baer et al., 2011) and drives the development of global server and data storage market. One of the driving forces behind the current wave of growth in big data applications is the progress of cloud computing technology. Today, many enterprises and government units have begun deploying cloud services and related applications through rebuilding the data center infrastructure. The adoption of cloud computing technology by enterprise and government information systems will also facilitate the introduction of big data related software and services in the future. With these effects, global big data market is expected to achieve steady growth (IDC, 2012) .
INTRODUCTION
Big data comes mainly from enterprise operational data warehouses, cloud computing data centers, shared information on social network websites and intelligent sensor networks. Taiwan is currently in a cloud computing data center expansion phase. Big data access and analysis is the critical technology application for cloud computing data centers (Agrawal et al., 2011; Baer et al., 2011) and drives the development of global server and data storage market. One of the driving forces behind the current wave of growth in big data applications is the progress of cloud computing technology. Today, many enterprises and government units have begun deploying cloud services and related applications through rebuilding the data center infrastructure. The adoption of cloud computing technology by enterprise and government information systems will also facilitate the introduction of big data related software and services in the future. With these effects, global big data market is expected to achieve steady growth (IDC, 2012) .
Currently, major enterprises worldwide are exploring possible opportunities in the emerging big data market (Waller and Fawcett, 2013) . However, the scope, development trends, and possible strategy of big data industry have not been clearly addressed in the literature so far. To help enterprises move forward toward the emerging big data market opportunities, this research aims to address the quest for development trends and strategy planning for the big data industry. By using Taiwan's big data industry as a case study, this research attempts to define industry scope, assess business environment by SWOT analysis, forecast production value and growing trend, and outline strategy for the emerging cloud computing industry. The results can provide a practical reference for vendors interested in entering the emerging big data market.
LITERATURE REVIEW
Big data is an emerging technology for managing, analyzing, and visualizing the fast growing data encountered in firms and societies (Bollier, 2010; Bryant et al., 2008; Brown et al., 2011) . Big Data Analytics (BDA) refers to a technology and framework designed to quickly store, convert, transfer, and analyze the massive amounts of constantly updated, instantly varied, structured and unstructured data for commercial and social benefit (Russom, 2011) . BDA has now evolved from large database management systems to cloud services in order to process and analyze the data to make them more economical, more effective, and easier for users to manipulate (Baer, 2011; Borkar et al., 2012 (Mukherjee, 2012) .
Big data has three features: volume, velocity, and variety (Russom, 2011) . Most discussion in the past has focused on how to store the volume of data. Velocity and variety are crucial in competitive differentiation. Variety refers to the variety of data formats. Data can be structured data that can be sorted or non-structured data, such as pictures, music, videos, essays, and discussions. Compared to structured data, non-structured data provides a better reflection of reality for making important decisions (Adrian, 2012; Cohen et al., 2009) . The other feature is velocity. In a business environment where every second counts, businesses must collect and analyze the data in a timely manner to make crucial decisions faster compared to their competitors. Examples include real-time patient bio-monitoring in the medical industry, process improvement information in the electronics manufacturing industry, and web view/click-through data in advertising and marketing. By processing these huge volumes of constantly changing information that must be processed immediately, businesses can convert the mass of seemingly useless data into economic value (McAfee and Brynjolfsson, 2012) .
RESEARCH METHOD
Since big data technologies are still in the embryonic stage, this study will employ qualitative investigation methods instead of quantitative data analysis by way of nominal group technique (NGT), vendor interviews, and focus groups.
The methods are appropriate because of an insufficiency of a well-established paradigm for business strategy in big data industry. These methods aim at converging and structuring opinions from the participants until reaching a consensus or forming a pattern (Smaling, 2003; Vicsek, 2007) .
Nominal Group Technique
Nominal group technique is conducted to assist the elicitation process of data analysis (Boddy, 2012; Lloyd, 2011) . For this purpose, a panel of fifteen industrial experts is formed. The panel consists of CEO, CIO, and line of business managers from various domains of Taiwanese IT industry. All of the panel members are from publicly listed firms. Their business domains include System Integration (SI), Independent Software Vendor (ISV), Internet Service Provider (ISP), device manufacturer, and data center operator. These experts represent the major participants in the big data industry. The main function of the expert panel is to help assess development environments and derive business strategy for big data industry. In this regard, the following questions are discussed.
1. What is the scope of the big data industry? 2. With regards to this scope, what are the development environments, in terms of internal competitiveness and external influences, of Taiwan's big data industry?
3. With regards to these development environments, what is the development trend of Taiwan's big data industry in terms of production value?
4. Recognizing the internal and external development environments, what is the possible strategy for Taiwan's big data industry to extend the growing trend of production value?
Vendor Interviews and Focus Groups
This study selected representative IT firms from Taiwan as the objects of this study according to the industry scope defined by the expert panel. The selection process is based on the rank of the revenue of the firms as well as their reputation in terms of technology innovation and market visibility. The selection criteria are as follows.
1. Revenue of the firm is among the top five in its industry domain. 2. The firm has publicly announced its vision, strategy, products, or service toward big data market.
Based on these criteria, 33 Taiwanese IT firms were selected to conduct vendor interviews and focus groups. These firms are summarized in Table 1 . 
RESULTS

Scope of The Big Data Industry
By considering the definition (Chen et al., 2012) and the business models (Afuah and Tucci, 2001; Chiang et al, 2012; Morris et al., 2003) of big data and analyzing the value activities (Porter, 1980; Porter, 1985; Porter, 1991) of IT vendors, the expert panel discussed the scope of the big data industry. The results of the discussion are summarized in Table 2 . 
Development of Taiwan's Big Data Industry
After the expert panel determined the scope of big data industry, the possible strengths, weaknesses, opportunities, and threat attributes of Taiwan's big data industry were collected from the vendor interviews and focus group sessions. These items were compiled and submitted to the expert panel for SWOT analysis (Dyson, 2004; Pickton and Wright, 1998; Weihrich, 1982) . The expert panel examined these proposed items and performed a series of screenings, cross-checking, prioritizing, and consolidating. The results of the SWOT analysis are summarized in Table 3 . 
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Forecast of Taiwan's big data production value
The production value represents the total revenue of the industry, and it is a key performance index for industry development. By evaluating the forecast revenue of Taiwan's vendors in the industry and considering the business environment in the mean time, the expert panel estimates the growth rates of production value from 2014 to 2018, concluding that Taiwan's big data production value is expected to achieve steady growth through 2018, as shown in Table 4 . 
Strategy Planning of Taiwan's Big Data Industry
Following the method for establishing TOWS strategy matrix from the SWOT analysis introduced by Weihrich (1982) , the expert panel designed strategies for Taiwan's big data industry to extend the growing trend of production value. The results are summarized in Table 5 . Table 5 
CONCLUSIONS
Research Findings and Contributions
This research work aimed to determine the big data industry scope, assess big data business environment using SWOT analysis, forecast big data production value and growing trend, and outline strategy for the emerging big data industry. Highlights of research findings are summarized as follows. 1. The scope of big data industry encompasses all aspects of structured and unstructured big data solution providers, big data related IT service providers, and big data infrastructure equipment manufacturers. 2. The strengths of Taiwan's big data industry are mainly in big data related hardware and software integration, local consultancy services, and price flexibility.
3. The major weaknesses of Taiwan's big data industry include lack of experience in big data related business and lack of R&D in innovative big data technologies. 4. The production value of Taiwan's big data industry is estimated to reach USD 1,205 million, showing a steady growing trend from year 2013 to 2018. 5. To extend the forecasted growing trend of production value, strategic actions need to be planned for Taiwan's big data industry. Key strategic actions include collaborating with global leading vendors of innovative big data technologies, strengthening the big data infrastructure business, for example, by promoting big data appliances, and seeking opportunities in emerging market, such as mainland China.
Implications for Taiwan's Big Data Industry
Big data industry is one of the emerging smart industries that the Taiwan government is actively promoting. Currently, the Taiwan government and businesses are actively striving to develop a complete big data industry that integrates software, hardware, and application services to build the industry's capabilities. The goal is to establish a complete big data industry supply chain to serve as the bridge to international markets for entire Taiwan IT industries.
In view of this goal, the research findings above should inform both big data vendors and government agencies responsible for supporting big data industry. In particular, with a clear picture of the strengths and weaknesses, vendors and government agencies can position themselves more precisely for big data market sectors of their competitive advantage. For example, lack of R&D in innovative big data technologies would imply that more resources should be allocated to vendor R&D activities in innovative big data technologies, such as NoSQL analytics; however, the NoSQL solution market is currently not a suitable opportunity target for Taiwan's big data industry.
Research Limitations and Future Research Suggestions
The aim of this research was to derive the big data industry development strategy. The influence of big data technology advancement (Kobielus et al., 2011) on industry development is not discussed. As big data technology continues to progress, the Taiwanese government has drawn up big data industry development proposal to encourage Taiwan enterprises to invest in the big data technology. The policy aims to nurture the development of the big data industry and popularize big data applications. However, as research findings illustrated, lack of R&D in innovative big data technologies is a major weakness of Taiwan's big data industry. The selection of possible big data related technologies and the priority of developing these technologies have so far not been clearly recognized. This decision problem requires further investigation.
Another research aim was to enhance the analysis tools, such as SWOT analysis employed in this research. SWOT is a tool for gathering situational assessment data in general. However, in the case of diverse environment assessment, such as the emerging big data industry, other multi-criteria decision support tools, like AHP (Saaty and Vargas, 2001) , could be integrated with SWOT to produce the quantitative values for the SWOT factors (Ho, 2008) . The integrated analysis would facilitate the consolidation of data and the transformation of factors into strategy formulation.
